[Induction of passive cutaneous anaphylaxis by oral administration of antigen].
Passive cutaneous anaphylaxis (PCA) reaction was developed by Ovary et al. as an animal model of mainly human type I allergic inflammation reaction. This is the most sensitive reaction for the detection of cutaneously sensitizing antibodies and provides a very effective means by which to investigate immunological reactions concerning the mechanisms of development and inhibition of allergic reactions, levels and specificity of antibodies, and the structure of antigens. These cutaneous inflammations mimic atopic dermatitis. Food ingestion has been pointed out as one of the worsened factors of atopic dermatitis. However, the body is generally protected against the invasion of high molecular substances such as non-ingested food by several barriers including digestive enzymes that break down complex food molecules into simpler substances and gastrointestinal mucosae. Accordingly, oral ingestion of food antigen seems to be physiologically and immunologically in conflict with the occurrence of dermatitis. With a view to determining whether allergic dermatitis occurs after oral ingestion of food, the present study was carried out on animals, utilizing the PCA reaction. C 57 BL/6 Ncr j mice were immunized with immunogen derived from commercially obtained eggs. Wistar rats were used as a model of PCA reaction. The results of the present investigation are summarized as follows. 1) Blue spots of 10 mm diameter were observed as a PCA reaction 50 min or more after oral administration of antigen, and the blue spots reached maximum size (20-21 mm, 1.8-1.7 micrograms) after 90-120 min. The PCA reaction was induced 20 min or more after intravenous administration of antigen. When the maximum reaction was compared between the oral and the intravenous routes after 50 min (29.5 micrograms) and 90 min (1.8 micrograms) respectively, there was about a 16-fold difference in the capacity to induce inflammations. 2) The maximum PCA reaction values were 100 and 1,600 for the oral and intravenous routes, respectively, there being a 16-fold difference between the two routes. 3) The minimum antigen concentration required to induce the PCA reaction was 10 mg/ ml for the oral route and 0.01 mg/ml for the intravenous, there being a 1,000-fold difference between the two routes. 4) Reactions with anti-egg mixture antibody and main egg constituents were specific. The PCA inhibition test results confirmed that the undigested structural portion of antigen was associated with the induction of PCA. The present investigation demonstrated that there existed a mechanism by which type I allergy is induced via the gastro-intestinal tract. This fact indicates that part of the food ingested undergoes no change in its molecular structure when transferred to the blood, thus acting as a PCA inducing antigen. This phenomenon suggests that this animal model of human type I allergic dermatitis is a useful system that strongly suggests the association of food antigen with the development of allergic dermatitis.